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Klystron
• Invented in 1939 

at Stanford by 
William Hansen 
and brothers 
Russell and Sigurd
Varian

• kly·stron - An 
electron tube used 
to amplify or 
generate ultrahigh 
frequency by 
means of velocity 
modulation

• Greek kluzein, 
klus-, to wash, 
break over + -tron.



Inside the Klystron
• Cathode produces electrons.
• Voltage pulse from anode to 

cathode accelerates electrons.
• Magnets are used to focus the 

electron beam
• Cavities velocity modulate the 

electron beam
• Output cavity, or ultimate cavity, 

is coupled to the transmission line
• 5 Cavities is common.
• Cavities tuned to different 

frequencies to provide required 
bandwidth.

• Collector must absorb the high 
energy electrons – must be 
cooled!  Collector must absorb 
power not removed in the output 
cavity.  Many varieties of 
collectors exist to dissipate the 
high heat load of the electrons.



Thales 402.5 MHz Tube



More About Klystrons

• Internally, the Klystron has a 
vacuum, and therefore a 
window must exist to take the 
energy from the vacuum 
environment to the desired load.

• Reflections from the load can 
cause the window to arc and 
then break.

• Circulators are used to protect 
against this from occurring
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Circulator S-parameters



Connecting It Together

• SNS uses rectangular 
waveguide.

• Rectangular waveguides are 
usually operated in the TE1,0
mode for energy propagation.

• The TE1,0 mode has less loss 
than coaxial cable (less 
conductors to carry the current).
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